INTERNATIONAL
STANDARD

ISO
17932

Second edition
2011-09-15

Palm oil — Determination of‘the

deterioration of bleachability inde»

(DOBI) and carotene content

L]

Huile de palme — Détermination dela détérioration de l'indice de

blanchiment (DOBI) et de la tenéur en caroténe

Reference number
ISO 17932:2011(E)

©1S0 2011


https://standardsiso.com/api/?name=089b04bec0b7f597eceec6b7e6d10f75

ISO 17932:2011(E)

COPYRIGHT PROTECTED DOCUMENT

© 1SO 2011

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO’s
member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 4122749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © SO 2011 — Al rights reserved


https://standardsiso.com/api/?name=089b04bec0b7f597eceec6b7e6d10f75

ISO 17932:2011(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft Internation

al Standards

adopfed by the technical committees are circulated to the member bodies for voting. Publigation as an

Intermational Standard requires approval by at least 75 % of the member bodies casting a'vote.

Attenftion is drawn to the possibility that some of the elements of this document may, be the sub

rights

ISO
and \

This $econd edition cancels and replaces the first edition (ISO 17932:2005), which has been techni

. ISO shall not be held responsible for identifying any or all such patent rights!

ect of patent

7932 was prepared by Technical Committee ISO/TC 34, Food products, Subcommittee SIC 11, Animal

egetable fats and oils.

cally revised.
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INTERNATIONAL STANDARD ISO 17932:2011(E)

Palm oil — Determination of the deterioration of bleachability
index (DOBI) and carotene content

1 Scope

The

referg

(incly

ISO ¢

ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories

ISO (suide 34, General requirements for the competence of reférence material producers

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

341

deterioration of bleachability index

DOB
Ipop

ratio pf the absorbance of the testportion at 446 nm to that at 269 nm, as determined spectroph

ina1
NOTH

3.2
caro
We
mas§g

NOTH

ormative references

ollowing referenced documents are indispensable for the application of this documen
nces, only the edition cited applies. For undated references, the latest edition of the referenc
ding any amendments) applies.

61, Animal and vegetable fats and oils — Preparation of test sample

0 mm (1 cm) pathlength cell

DOBI is expressed.to one decimal place without a dimension.

ene content’of vegetable oil

fraction\of/B-carotene in oil

The carotene content of vegetable oil is expressed in milligrams per kilogram.

t. For dated
ed document

otometrically

4 Principle

A homogenized sample is dissolved in isooctane and the absorbance is measured spectrophotometrically at
446 nm and 269 nm. The DOBI value is the ratio of the absorbance at 446 nm to that at 269 nm. The test is a
measure of the ease of refining crude palm oil. A low DOBI value can indicate difficulty in refining the oil to a
low Lovibond colour. The absorbance at 446 nm is used for calculation of the carotene content.

5 Reagents

WARNING — Attentionis drawn to the regulations which specify the handling of dangerous substances.

Tech

©1SO

nical, organizational and personal safety measures shall be followed.

2011 — All rights reserved


https://standardsiso.com/api/?name=089b04bec0b7f597eceec6b7e6d10f75

ISO 17932:2011(E)

During the analysis, unless otherwise stated, use only reagents of recognized analytical grade and distilled or
demineralized water or water of equivalent purity.

5.1 Solvent: isooctane (2,2,4-trimethylpentane), having an absorbance less than 0,12 at 230 nm and less
than 0,05 at 250 nm against water, measured in a cell with a pathlength of 10 mm (1 cm).

6 Apparatus

The glassware used for the determination shall be thoroughly cleaned and rinsed with the solvent (5.1) before
use, so that it is free from impurities having an absorbance within the wavelength range of 220 nm to 500 nm.

Usual laborajory apparatus and, in particular, the following.

6.1 Spectrometer, capable of operating in the ultraviolet and visible range and using 10 mm (1.cm)pathlength
quartz cells gnd preferably having a recording instrument.

Before use, |t is recommended that the wavelength and absorbance scales of the spectrometer be checked
as follows.

a) Wavelength scale: This may be checked using a reference material consisting of an optical glasq filter
containing holmium oxide which has distinct absorption bands. The referénce material is designed for the
verification and calibration of the wavelength scales of visible and ultfaviolet spectrophotometers hpving
nominal|spectral bandwidths of 5 nm or less. The holmium glass filter is measured in the absorhance
mode against an air blank over the wavelength range of 640 nm.te~240 nm. For each spectral bandwidth
(0,0 - 0,25 - 0,50 — 1,00 — 1,50 — 2,00 and 3,00), a baseline.correction is performed with an empty cell
holder. The wavelengths of the spectral bandwidth are listed i the certificate of the reference matéfrial®).
All procgdures shall be implemented in accordance with ISO/IEC 17025 and ISO Guide 34.

b) Absorbance scale: Secondary calibration standards-can be used to check the ordinate accuracy. The set
of standards consisting of gray glass filters2) providéhominal absorbance, 4, values of 0,34, 0,54, and 1,04
respectiyely. The ordinate readings of the filters'are measured at each of the selected wavelengths and the
readingg obtained compared with those listedin the certificate of the secondary calibration standards.

Alternatively, prepare a 200 mg/| solution of potassium chromate3d) in 0,05 mol/l potassium hydrpxide
solution| Transfer 25 ml of this solytion'to a volumetric flask, capacity 500 ml, ISO 1042['], class A, and
make up to the mark with additional 0,05 mol/l potassium hydroxide solution. The absorbance df this
solution| measured in a cell 10"mm thick at 275 nm against the 0,05 mol/l potassium hydroxide solption,
should He 0,200 + 0,005.

WARNING - Potassium_chromate is very toxic, dangerous to the environment and a carcinogen by
inhalation. Attention is.drawn to regulations which specify handling and disposal procedures for foxic
and dangeropus substances. Users should be aware of and comply with technical, organizational, and
personal safety measures.

6.2 Matched quartz cells, of pathlength 10 mm (1 cm), suitable for measurements at ultraviolef and
visible wavelengths.

6.3  Volumetric flask, capacity 25 ml, ISO 1042['], class A.

6.4 Analytical balance, capable of being read to the nearest 0,001 g.

1) Starna Scientific Ltd (www.starna.com) is an example of a supplier of suitable holmium filters and potassium dichromate
sealed cell available commercially. This information is given for the convenience of users of this document and does not
constitute an endorsement by ISO of these products.

2) Asuitable supplier is PerkinElmer Ltd. This information is given for the convenience of users of this document and does
not constitute an endorsement by ISO of the supplier named.

3) NIST 935a is an example of a suitable product available commercially. This information is given for the convenience of
users of this document and does not constitute an endorsement by ISO of the product named.

2 © 1SO 2011 — Al rights reserved
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7 Sampling

Sampling is not part of the method specified in this International Standard. A recommended sampling method
is given in ISO 555521,

A representative sample should have been sent to the laboratory. It should not have been damaged or changed
during transport or storage.

Ensure that the sample is taken and stored away from strong light, kept cold and contained in completely filled
glass containers, hermetically sealed with ground glass or waxed cork stoppers.

8 Preparation of test sample

Prep

9 Procedure

9.1

Melt
filter

9.2
Weig

Dissaglve the test portion in a few millilitres of isoagtane (5.1) at ambient temperature and then m

mark

9.3

hre the test sample in accordance with ISO 661.

General

he sample at 60 °C to 70 °C and homogenize thoroughly before taKing a test portion. Filter t
baper [Whatman No. 14)] if the sample contains impurities and-is<ot clear.

Test portion and preparation of the test solution

with the same solvent. Mix thoroughly.

Determination

nrough a fast

h, to the nearest 0,1 mg, about 0,1 g to 0,5 g of the test‘sample (Clause 8), sufficient to obtain absorbance
valugs between 0,2 and 0,8, into a 25 ml volumetric flask*(6.3).

bke up to the

Rins¢ a quartz cell (6.2) three timés, with the test solution (9.2). Fill the cell with the test solufion and fill a

seco
by m
solut

(0,2 and 0,8) absorbance-values.

10 Calculation

10.1

nd matched cell with isooctane (5.1). Measure the absorbance of the test solution againg
bans of the spectrometer, (6.1) at wavelengths 446 nm and 269 nm. If necessary, dilute thg
on (9.2) to a measured volume and take further readings so that the observed absorptions

Thetwdeterioration of bleachability index (DOBI), Ip,g, is calculated as follows:

t the solvent
original test
are between

4) Example of a suitable product available commercially. This information is given for the convenience of users of this
document and does not constitute an endorsement by ISO of this product. Equivalent products may be used if they can be
shown to lead to the same results.

©1SO
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A
I —__ 446
DoB A
269
where
Ayse I8 the absorbance at 446 nm;
Aogg i the absorbance at 269 nm.

Express the

10.2 Calcul
following for

P

Express the

11 Precision

11.1 Interlgboratory test

Detailsofani
in Annex A a
not applicabl

11.2 Repeatability

The absolutd
identical test

[Py ! H ! Il
CouUlto (U UTTT UTUlTidl PidlT.

bte the total carotene content, w,, of oil as B-carotene, in milligrams per kilogram,.usin
hula:

B A4
)

=108/2 610, in which 2 610 is the percentage solution extinctior_coefficient of -carotene in
isooctane at 446 nm;

is the observed difference in absorption, 4, between the sample solution and the solvent (5
is the pathlength, in centimetres, of the cell;
is the concentration, in grams per 100 ml, used.for absorption measurement.

results to the nearest whole number.

hterlaboratory test on the precision of the method forthe DOBI and carotene contentare summg
hd Annex B respectively: It is possible that the values derived from these interlaboratory tes
E to concentratiopsranges and matrices other than those given.

differenece between two independent single test results, obtained using the same methg
material in the same laboratory by the same operator using the same equipment within a

interval of tinpe, will in not more than 5 % of cases exceed the values of r given in Table A.1 and Table B.

gy the

rized
s are

d on
short
(B

11.3 Reproducibility

The absolute difference between two single test results, obtained using the same method on identical test
material in different laboratories with different operators using different equipment, will in not more than 5 % of
cases exceed the values of R given in Table A.1 and Table B.1.

12 Test re

port

The test report shall contain at least the following information:

a)

all information necessary for the complete identification of the sample;

© 1SO 2011 — All rights reserved
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b) the sampling method used, if known;
c) the test method used, with reference to this International Standard (ISO 17932:2011);

d) all operating details not specified in this International Standard, or regarded as optional, together with any
details of any incident which may have influenced the test result;

e) the test result obtained;

f)  if the repeatability has been checked, the final quoted result obtained.

© 1SO 2011 — Al rights reserved 5
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Annex A
(informative)

Results of an interlaboratory test on DOBI

An international collaborative trial using six samples of palm oil was organized by the Department of Standards
Malaysia (DSM) in 2003 in accordance with ISO 5725-1[3] and ISO 5725-2[4]. See Table A1.

Table A.1 — Precision data for DOBI value

Parameter Sample

CPO1 CPO2 CPO3 | CPO4 |- CPO5 | CKFO6
No. of laboratories participating 14 14 14 14 14 4
No. of laborajories after eliminating outliers 13 14 13 14 11 2
Number of tepts in all laboratories 37 40 38 39 31 4
Mean 2,43 2,42 2,04 2,01 3,49 348
Repeatability| standard deviation, s, 0,04 0,05 0,04 0,03 0,04 0[06
Coefficient of variation of repeatability, % 1,7 21 1,9 1,7 1,2 1,8
Repeatability] limit, » 0,12 0,14 0,11 0,09 0,12 018
Reproducibility standard deviation, sp 0,12 016 0,09 0,12 0,13 o112
Coefficient of variation of reproducibility, % 4.8 6,7 4.4 57 3,6 3,3
Reproducibility limit, R 0,82 0,45 0,25 0,32 0,35 0]32

6 © 1SO 2011 — Al rights reserved
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Annex B
(informative)

Results of an interlaboratory test on carotene content

A national inter-laboratory test was carried out in 2001 by the Malaysian Palm Oil Board. Nine laboratories in
Malaysia participated. The results are summarized in Table B.1.

Table B.1 — Summary of statistical results (3-carotene content, expressed as mngg)

Sample
Parameter
CPO A CPOB CPOC CPOD

No. ¢f participating laboratories, N 9 9 9 9
No. ¢f laboratories retained after eliminating outliers, n 9 9 8 9
Meah value, mg/kg 608 579 614 522
Rep¢atability standard deviation, s, 2,2 3,2 2,2 2,6
Coefficient of variation of repeatability, % 04 0,6 0,4 0,5
Rep¢atability limit, » 6,1 91 6,2 7,3
Reprloducibility standard deviation, sp 16,1 13,5 9,5 11,5
Coeificient of variation of reproducibility, % 2,6 2,3 1,5 2,2
Reproducibility limit, R 45,2 37,9 26,5 32,2
NOTE Statistical analysis of results was carried out ac¢erding to 1ISO 5725-1131 and 1ISO 5725-2[41.

Overgll repeatability standard deviation s,. 2,6
Overgll repeatability limit » = 7,2
Overgll reproducibility standard deyiation s, = 12,7

Overgll reproducibility limit 2=.35,4

© 1SO 2011 — Al rights reserved 7


https://standardsiso.com/api/?name=089b04bec0b7f597eceec6b7e6d10f75

